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WHEEL SPEED SENSOR , METHOD FOR PRODUCING THE SAME, 
TERMINAL AND METHOD FOR WELDING TERMINAL AND 

ELECTRIC WIRE 

5 BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a wheel speed sensor 
for use in detecting wheel speeds of vehicles such as 
automobiles and motorcycles. Further, the present 

10 invention relates to a terminal to which an electric wire 
is connected in which a plurality of thin metallic wires 
are bundled together to constitute a conducting portion 
and a method for welding the electric wire to the terminal . 

2 . Description of the Related Art 

15 In general, wheel speed sensors attached to wheels 

of a vehicle, respectively, to detect wheel speeds of 
a running vehicle are designed to detect the rotation 
of rotors which rotate together with axles coupled to 
the respective wheels. The rotors contain a magnetic 

20 material and magnetic sensors such as Hall ICs and MR 
elements are used to detect the rotation of the rotors. 

However, in the event that the magnetic sensors such 
as Hall ICs are provided directly on the axle portions 
of the running vehicle, there is a risk that the sensors 

25 may be damaged by flying stones, andmoreover, a connecting 
portion between lead portions and electric wires is liable 
to be disconnected. 
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To cope with this problem, it is a conventional common 
practice in wheel speed sensors to mold a detection element 
such as a Hall IC by a synthetic resin together with a 
connecting portion with the cords to improve the 
durability thereof. 

As an example of the resin-sealed wheel speed sensor, 
a wheel speed sensor disclosed in JP-A-2 000-2 06130 is 
conventionally known. 

The construction of this conventionally known wheel 
speed sensor will be briefly described with reference 
to Fig. 11. 

A wheel speed sensor has a detection element 110 
such as a Hall IC, electric wires 112 connected to the 
detection element, an accommodating portion 113 for 
accommodating the detection element 110 and a lid unit 
114 for covering an upper face of the accommodat ing. port ion 
113 in which the detection element 110 is accommodated. 

The electric wires 112 are connected to terminals 
111 of the detection element 110 by welding or clamping. 
Then, the detection element 110 to which the electric 
wires 112 are so connected is accommodated in the 
accommodating portion 113. 

The lid unit 114 is attached to the upper face of 
the accommodating portion 113 in which the detection 
element 110 is accommodated. 

Finally, an assembly into which the detection 
element 110, the electric wires 112, the accommodating 
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portion 113 and the lid unit 114 are assembled is disposed 
within a mold (comprising a stationary mold half and a 
movable mold half) (not shown) so that the whole periphery 
of the assembly is sealed with a synthetic resin, whereby 
the wheel speed sensor is formed. 

As has been described heretofore, in the 
conventional wheel speed sensor, the electric wires have 
to be connected to the terminals of the detection element 
by welding or clamping, the detection element to which 
the electric wires are connected has to be accommodated 
in the accommodating portion, and the lid unit has to 
be mounted on the accommodating portion prior to sealing 
with the resin, this causing a problem that a number of 
man hours are required to assemble the respective 
constituent component parts. 

■ • In addition, in this construction ..in. which the 
detection element is accommodated in the accommodating 
portion for sealing with the resin after the electric 
wires have been connected to the terminals of the detection 
element, stress is applied to the terminals and the 
electric wires before they are accommodated in the 
accommodating portion, and this may trigger a risk that 
the connection between the detection element and the 
electric wires is disconnected. 

In addition, in order to position an assembly to 
which the electric wires are connected within a mold, 
positioning projections are provided on an accommodating 
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portion and a lid unit in such a manner as to project 
therefrom, and positioning portions are formed in the 
mold . 

In resin molding the assembly, the assembly is placed 
in an opened mold ( a stationary mold hal f ) and is posit ioned 
by bringing the positioning projections into engagement 
with the positioning portions on the mold side, and 
thereafter, the assembly is clamped with the stationary 
mold half and a movable mold half and is them molded with 
a resin to form a housing. 

In the wheel speed sensor disclosed in the aforesaid 
JP-A-2000-206130, of the positioning projections 
provided at a plurality of positions around, the periphery 
of the. assembly, firstly, the pro j ect ions corresponding 
to the positioning portions on the stationary, mold half 
are. brought into engagement with the same positioning 
portions, and then the positioning projections 
corresponding to the positioning portions on the movable 
mold half are brought into engagement with the same 
positioning projections. Due to this, the posture and 
position of the assembly within the cavity tend to remain 
unstable until the assembly is clamped by the mold halves. 
Since the assembly is placed in the cavity while the 
electric wires are connected to the assembly with an 
L-shape, the assembly is liable to be twisted or floated 
within the cavity. When there is caused a deviation in 
position of the assembly within the cavity, it is not 
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possible to form a uniform resin sealed portion, whereby 
the penetration of water or the like into the assembly 
from an exposed portion thereof is liable to happen. 

In addition,, in the event that a plurality of 
positioning portions are attempted to be provided on both 
the assembly and the mold (the stationary and movable 
mold halves), a production cost for the assemblage of 
the component parts is increased, and, time has to be 
spent in placing the assembly in the mold and therefore 
the assemblage of the component parts is deteriorated. 
Moreover, the mold and the wheel speed sensor itself have 
to be enlarged. 

Next, a conventional method for welding an electric 
wire in which apluralityof thinmetallic wires, are. bun died 
together to constitute a conducting portion, (a signal 
wire) to another member will be described with reference 
to Figs. 12 and 13. 

Fig. 12 shows an electric wire 210 having a certain 
thickness being welded to a metallic terminal 211. 

An electrode 212 for use in the welding is constituted 
by two electrodes; one of them is one electrode 212a which 
contacts a conducting portion 213 of the electric wire 
210 and the other is the other electrode 212b which contacts 
the terminal 211. A recessed groove 214 is formed in the 
one electrode 212a for accommodating therein the 
conducting portion 213. 

The conducting portion 213 is held in the recessed 
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groove 214 formed in the one electrode 212a and is then 
pressed against the terminal 211 by the one electrode 
212a . 

When welding, electric current is allowed to flow 
from the one electrode 212a toward the other electrode 
212b through the conducting portion 213 and the terminal 
211 (as shown by an arrowA in the figure) . The conducting 
portion 213 and the terminal 211 are heated by the current 
for welding. 

Thus, in a case where the electric wire 210 of a 
predetermined thickness is welded to the terminal 211, 
since the conducting portion 213 is accommodated in the 
recessed groove 214 in the electrode 212, the conducting 
portion 213 can be . welded to the terminal . 211 without 
getting discrete to the individual thin metallic. wires 
when welding. • •:. . 

Fig. 13 shows an electric wire 215 of a diameter 
which is smaller than that of the electric wire shown 
in Fig. 12 being welded to a terminal 211. In addition, 
Fig. 13 shows that a conducting portion 216 gets discrete 
to individual thin electric wires 219. 

In this case, too, one electrode 218a is disposed 
on a conducting portion 216 side in which a recessed groove 
217 matching the conducting portion 216 in size is formed, 
while the other electrode 218b which is flat is disposed 
on a terminal 211 side. 

Note that in the event that the diameter of the 
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electric wire is small, the individual thin metallic wires 
219, 219 . . . constituting the conducting portion 216 are 
also considerably thin. Thus, the conducting portion 216 
constituted by the thin metallic wires 219 is originally 
5 easy to get discrete. 

Furthermore, the depth of the recessed groove 217 
formed in the one electrode 218a for accommodating the 
conducting portion 216 tends to be shallow. 

Thus, it is difficult to align the shallow recessed 
10 groove 217 in the one electrode 21 8a with the thin conductor 
216 so as to snugly accommodate the conductor 216 therein 
and press it against the terminal 211 for welding. 

Consequently, in a case where the electric wire 215 
having the thin conducting portion 216 is welded, it is 
15 preferable, to. use. a flat electrode having no recessed 
groove 217 formed therein as the electrode 218a which 
is pressed against the conducting portion 216. 

However, with the thin conducting portion 216 which 
is originally easy to get discrete, in the event that 
20 a flat electrode is attempted to be used for welding, 
there is a high possibility that the conducting portion 
gets discrete more easily. 

In the event that the conducting portion gets 
discrete, as shown in Fig. 13, when attempting to weld 
25 the thin electric wire, a contact area of the individual 
discrete thin metallic wires with the electrode increases 
and this causes a problem that even if electric current 
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is allowed to flow, generating heat becomes difficult. 

Furthermore, even if welding can be attained, there 
is caused a problem that the overall strength of the 
conducting portion is remarkably deteriorated due to the 
influence of heat on the individual thin metallic wires. 

On the other hand, in the event that welding is 
carried out with the conducting portion being in a discrete 
condition, and that a plurality of terminals are provided 
in close vicinity to each other, there is caused a risk 
that the discrete thin metallic wires may be brought into 
contact with the other terminals which are located nearby. 

In addition, JP-B-4-45946 and . JP-A- 6-2 1 8 552 
describe methods for welding a conducting portion while 
prevent ing the conducting portion from getting discrete. 

According . to .the method described in J.P-B- 4 5 9 4 6 , . 
in welding an electric wire to a terminal or the. like/, 
since a restraining jig for restraining the conducting 
portion is used, the conducting portion can be prevented 
from getting discrete. 

With this method, however, since the restraining 
jig has to be used, there is caused a problem that man 
hours are increased for attachment and detachment of the 
restraining jig at the time of welding. 

Furthermore, according to the description in 
JP-A- 6-2 1 8 552 , there is provided a welding method in which 
a terminal having a curved surface and electrodes having 
curved surfaces which match the curved surface of the 
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terminal are used, and therefore, this method cannot be 
adopted in a case where welding is performed to a flat 
terminal . 



f) SUMMARY OF THE INVENTION 

The invention was made with a view to solving the 
problems, and an object thereof is to provide a wheel 
speed sensor which enables the assemblage of respective 
component parts with fewer man hours in sealing the wheel 
10 speed sensor with a resin, and which makes it difficult 
for stress to be applied to a connecting portion between 
a detection element and terminals , so that a disconnection 
between the detection element and the terminal portions 
is made difficult to occur. . 
15 Further, another object of the invention is to-, 

provide a. wheel speed sensor which ensures the. proper 
positioning thereof within a mold and a method for 
producing the same wheel speed sensor which can provide 
a good assemblage of component parts. 
20 Moreover, a still another object thereof is to 

provide a terminal and a welding method which can prevent 
the conductor portion from getting discrete and enable 
a welding which requires fewer man hours. 

To attain the above objects, the present invention 
25 is characterized as follows. 

(1) A wheel speed sensor comprising: 
a detection element having at least one lead, for 



9 



detecting a wheel speed; 

at least one terminal portion connected to the lead 
of the detection element; 

a holder portion having a detection element fitting 
portion fitting the detection element therein and a 
terminal portion fitting portion fitting the terminal 
portion therein; 

an electric wire welded on the terminal portion; 

and 

a resin sealed portion sealing the holder portion 
in a state, that the detection element and the terminal 
portion are held in the holder portion and the electric 
wire is connected with the terminal portion, 

wherein the detection element fitting portion and 
the terminal portion fitting portion are. disposed such 
that the. lead of the., detection element is brought into 
abutment with or proximity to a predetermined location 
of the terminal portion when the detection element and 
the terminal portion are fitted in the detection element 
fitting portion and the terminal portion fitting portion, 
respectively . 

(2) The wheel speed sensor according to (1), 
wherein the lead of the detection element and the 
predetermined location of the terminal portion are 
connected to each other by welding. 

(3) The wheel speed sensor according to (1), 
wherein a bent portion is formed in the predetermined 
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location of the terminal portion. 

(4) The wheel speed sensor according to (1), 
wherein the detection element is disposed on an end portion 
of the holder portion. 

(5) The wheel speed sensor according to (1), 
wherein . the holder portion further comprises an 
accommodating groove accommodating the lead of the 
detection element, the terminal portion fitting portion 
being formed in the accommodating groove. 

(6) The wheel speed sensor according to (1), 
wherein the terminal portion fitting portion comprises 
a plurality of terminal portion fitting portions, and 

wherein the holder portion includes a shielding 
plate formed between the ad jacent terminal portion fitting 
portions . . . 

. (7.) ...The wheel speed sensor according to (1),. 
wherein the terminal portion is made of a metal, 

wherein the terminal portion includes a holding 
portion formed in thevicinityto a locationof the terminal 
to which the electric wire is welded, for holding the 
electric wire in a bundled state, and 

wherein the electric wire is welded on the terminal 
portion in a state that the terminal portion is fitted 
into the holder portion. 

(8) The wheel speed sensor according to (7), 
wherein the holding portion is a notch holding the electric 
wire therein. 
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(9) The wheel speed sensor according to (7), 
wherein the terminal portion is formed into a 
substantially flat plate and 

wherein the terminal portion comprises a weld 
portion to which electric wire is welded and a holding 
piece which is bent from the weld portion at a position 
where a distal end of the electric wire is located when 
the electric wire is welded to the weld portion, and 

wherein the holding portion is formed in the holding 
piece . 

(10) . A wheel speed sensor comprising: 

a detection element for detecting a wheel speed; 

at least one terminal portion connected to the 
detection element; 

a holder portion holding the detection element and 
the. terminal portion; 

an electric wire welded on the terminal portion; 

a resin sealed portion sealing the holder portion 
in a state that the detection element and the terminal 
portion are held in the holder portion and the electric 
wire is connected with the terminal portion; and 

a rod-like projection projectedly formed on the 
holder portion, 

wherein when the holder portion is sealed with the 
resin, the rod-like projection has one end positioned 
outside a cavity in a mold and the outer end supporting 
the holder portion in a floating fashion within the cavity, 
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and 

wherein after the holder portion is sealed with the 
resin, a portion of the one end of the rod-like projection 
which projects outwardly of the resin sealed portion is 
removed. 

(11) The wheel speed sensor according to (10), 
wherein the rod-like projection has a polygonal cross 
section. 

(12) The wheel speed sensor according to (11), 
wherein the single rod-like projection is provided on 
the holder portion. 

(13) The wheel speed sensor according to (10), 
wherein the detection element is disposed on an end portion 
of the holder portion. 

(14) The wheel speed sensor, according to (10), 
wherein a flange portion is formed in. the other end. side, 
of the rod-like projection. 

(15) The wheel speed sensor according to (10), 
wherein a front surface of the resin sealed portion around 
the rod-like projection is formed in a concave surface. 

(16) The wheel speed sensor according to (10), 
wherein the terminal portion is made of a metal, 

wherein the terminal portion includes a holding 
portion formed in the vicinity to a location of the terminal 
to which the electric wire is welded, for holding the 
electric wire in a bundled state, and 

wherein the electric wire is welded on the terminal 
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portion in a state that the terminal portion is fitted 
into the holder portion. 

(17) The wheel speed sensor according to (16), 
wherein the holding portion is a notch holding the electric 
wire therein . 

(18) The wheel speed sensor according to (16), 
wherein the terminal portion is formed into a 
substantially flat plate and 

wherein the terminal portion comprises a weld 
portion to which electric wire is welded and a holding 
piece which is bent from the weld portion at a position 
where a distal end of the electric wire is located when 
the electric wire is welded to the weld portion, and 

wherein the holding portion is. formed in the holding 
piece ....... 

(19) .. A wheel speed sensor comprising: : :„ _ . 

a detection element for detecting a wheel speed; 

at least one terminal portion connected to the 
detection element ; 

a holder portion holding the detection element and 
the terminal portion; 

an electric wire welded on the terminal portion; 

a resin sealed portion sealing the holder portion 
in a state that the detection element and the terminal 
portion are held in the holder portion and the electric 
wire is connected with the terminal portion; and 

a rod-like projection projectedly formed on the 
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holder portion, the rod-like portion being adapted to 
support the holder portion within a cavity in a floating 
fashion from the outside when the holder portion is sealed 
with the resin, the rod-like projection being positioned 
without projecting from a front surface of the resin sealed 
port ion . 

(20) The wheel speed sensor according to (19), 
wherein the terminal portion is made of a metal, 

wherein the terminal portion includes a holding 
portion formed in the vicinity to a location of the terminal 
to which the electric wire is welded,, for holding the 
electric wire in a bundled state, and 

wherein the electric wire is welded on the terminal 
portion in a state that the terminal portion is fitted 
into the holder portion. 

(21) The wheel speed sensor according to (20.):,. 
wherein the holding portion is a notch holding the electric 
wire therein.- 

(22) The wheel speed sensor according to (20), 
wherein the terminal portion is formed into a 
substantially flat plate and 

wherein the terminal portion comprises a weld 
portion to which electric wire is welded and a holding 
piece which is bent from the weld portion at a position 
where a distal end of the electric wire is located when 
the electric wire is welded to the weld portion, and 

wherein the holding portion is formed in the holding 
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piece . 

(23) A method for producing a wheel speed sensor 
comprising the steps of: 

holding a detection element and a terminal portion 
in a holder portion; 

welding an electric wire on a terminal portion; 

placing the holder portion in a mold in such a manner 
as topositionone end of a rod-like projectionprojectedly 
formed on the holder portion outside a cavity and allowing 
the other end of the rod-like projection to support the 
holder portion in a floating fashion within the cavity; 

clamping the holder portion with the mold; 

sealing the holder portion with a resin while the 
holding portion is being supported in the f loating fashion 
within the cavity; and 

... .. . removing, a portion of the one end of .the. rod-like 

projection 1 which projects outwardly of a resin-sealed 
portion after the resin sealing has been completed. 

(24) The method for producing a wheel speed sensor 
according to (23) , wherein the terminal portion has a 
holding portion formed in the vicinity to a location of 
the terminal to which the electric wire is welded, for 
holding the electric wire in a bundled state, 
wherein the electric wire is welded in a stat that the 
electric wire is held on the holding portion after the 
terminal portion is previously fitted into the holder 
portion . 
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(25) A terminal made of a metal to which an electric 
wire in which a plurality of thinmetallic wires are bundled 
together to constitute a conducting portion is connected 
by welding, comprising: 

a holding portion formed in the vicinity to a location 
of the terminal to which the conducting portion is welded, 
for holding the conducting portion in a bundled state. 

(26) The terminal according to (25), wherein the 
holding portion is a notch holding the conducting portion 
therein . 

(27) The terminal according to (25), wherein the 
terminal is formed into a substantially flat plate. and 
comprises:a weld portion to which the conducting portion 
is welded and a holding piece which is bent from the weld 
portion at a. position where a diatal end of the conducting 
portion i s located, when the conducting portion is. welded 
to the weld portion, and 

wherein the holding portion is formed in the holding 
piece. 

(28) A method for welding an electric wire in which 
a plurality of thin metallic wires are bundled together 
to constitute a conducting portion to a terminal made 
of a metal, the method comprising the steps of: 

preparing a terminal according to (25), the terminal 
having a holding portion formed in the vicinity to a 
location of the terminal to which the conducting portion 
is welded, for holding the conducting portion in a bundled 
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state; 

holding the conducting portion in the holding 
portion; and 

welding the conducting portion and the terminal 
together . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig, 1 is a side view showing the external appearance 
of a wheel speed sensor according to the invention; 

Fig. 2 is a sectional side view showing the internal 
construction of the wheel speed sensor; 

Fig. 3 is. a sectional plan view showing the internal 
construction of the wheel speed sensor; 

Fig. 4 is an exploded perspective view showing the 
.assemblage, of a Hall IC and a terminal portion to a holder 
portion;. _l . . . ... ... 

Figs. 5A to 5C are respectively a front view of a 
holder portion, a plan view of the same, and an end view 
of a rod-like projection; 

Fig. 6 is a side view of a terminal according to 
the invention; 

Fig. 7 is a plan view of the terminal shown in Fig. 

6; 

Fig. 8 is a front view of the terminal shown in Fig. 

6; 

Fig. 9 is a plan view of the terminal showing a 
conductor portion being accommodated in a no t ched por t ion ; 
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Fig. 10 is an explanatory view showing an electric 
wire being welded to the terminal; 

Fig. 11 is an explanatory view showing the internal 
construction of a conventional wheel speed sensor; 

Fig. 12 is an explanatory view showing the welding 
of a conventional terminal and an electric wire; and 

Fig. 13 is an explanatory view showing the welding 
of another conventional terminal and another electric 
wire . 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the invention will be 
described below with reference to the accompanying 
drawings . 

The embodiment will describe a wheel, speed sensor 
.for use in detecting wheel speeds, of vehicles, such as 
automobiles and motorcycles and a method for producing 
the same wheel speed sensor with reference to the 
accompanying drawings . 

Referring to Figs. 1 to 5C, the construction of the 
wheel speed sensor will be described. 

In Fig. 1, a wheel speed sensor 30 is provided 
together with a brake system provided on each wheel of 
a vehicle and is disposed in such a manner as to confront 
a rotor of a magnetic material (not shown) . The wheel 
speed sensor 30 is designed to detect the speed of the 
wheel using a detection element (aHall ICor aMR element) . 
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The detection element is adapted to detect a change in 
voltage associated with a change in magnetic flux which 
occurs when irregularities or slit holes formed in the 
rotor pass through the detection element. 

The wheel speed sensor 30 includes a Hall IC 32, 
which is an example of a detection element, terminal 
portions 36 adapted to be connected to leads 34 of the 
Hall IC 32, electric wires or cords 38 for transmitting 
detection signals from the Hall IC 32 and a holder portion 
40 in which the terminal portions 36 and the Hall IC 32 
are provided together. 

The electric wires 38 are connected to the terminal 
portions 36 by welding, and the terminal portions 36 are 
connected, inturn, to leads 3 4 of the Hall IC 32 by welding . 
Thus, the Hall. IC 32, which is a detection element, and 
the electric wires 3 8 are electrically connected together 
via the terminal portions 36. 

Then, a resin sealed portion 70 is formed on the 
wheel speed sensor 30 in which the terminal portions 36 
and the Hall IC 32 which are assembled to the holder portion 
40 are sealed integrally with a resin. 

The Hall IC 32 is sealed in the wheel speed sensor 
30 at one end of a detecting portion 41. In addition, 
a metallic cap is fitted over this detecting portion 41 
so as to attempt to ensure the protection of the Hall 
IC 32 . 

The electric wires 38 are disposed at an opposite 
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position to the detecting portion 4 1 . The electric wires 
38 are constructed by two signal wires (conducting 
portions each comprising a collection of thin metallic 
wires) 60 which are each coated with a coating material. 

Note that reference numeral 44 is a mounting member 
for mounting the wheel speed sensor 30 in the vicinity 
of an axle. Mounting holes 45 are formed in the mounting 
member 44 into through which bolts or the like can be 
passed . 

Next, the configuration of the holder portion will 
be described. 

A detection element fitting portion 48 is. formed 
in one end of the holder portion 40 so that the Hall IC 
32 can be fittingly mounted therein. This detection 
element fitting portion 48 is constituted by an .IC holding 
portion. 50 fox. grabbing a cylindrical main body portion 
32a of the Hall IC 32 when the cylindrical main body portion 
32a is fitted . therein . 

The IC holding portion 50 is formed into a partially 
cutaway cylindrical configuration which allows the main 
body portion 32a of the Hall IC 32 to be fitted in the 
interior thereof with no gap being formed therebetween. 
In addition, this IC holding portion 50 is also formed 
such that the diameter of an opening produced by cutting 
away an upper portion of the IC holding portion 50 becomes 
smaller than the diameter of the main body portion 32a 
of the Hall IC 32. 
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Consequently, when the Hall IC 32 is fittingly 
mounted in the detection element fitting portion 48 so 
formed, the Hall IC 32 is caused to approach toward the 
opening in the IC holding portion 50 and is then pressed 
against the opening in the IC holding portion 50. 

Then, when the Hall IC 32 continues to be pressed 
in, the IC holding portion 50 is opened due to an elastic 
force, whereby the IC holding portion 50 is fitted in 
the inside of the IC holding portion 50 to be grabbed 
in place . 

In addition, Hall IC 32 can be fitted in the detection 
element fitting portion 48 to be grabbed in place, there in 
not only from above, as shown in Fig. 4, but also from 
a side. 

.Accommodating grooves 52 are formed in. the ho Ider 
portion 4.0 ;. rearward of the detection element., fitting 
portion 48 for accommodating leads 34 of the Hall IC 32. 

In addition, the number of accommodating grooves 
52 so formed coincides with the number of leads 34 of 
the Hall IC 32, and in this embodiment, since the Hall 
IC 32 uses two leads, two accommodating grooves 52 are 
formed . 

The length of the accommodating groove 52 is 
determined such that the lead 34 protrudes from the 
accommodating groove 52 when the Hall IC 32 is fitted 
in the detection element fitting portion 48. 

Terminal fitting portions 54 are formed in a location 
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of the holder portion 40 which is situated below the 
location where the respective accommodating grooves 52 
are formed so that the terminal portions 36 are fitted 
therein from one end toward the other end of the holder 
5 portion 40 for accommodating therein the terminal portions 
36 . 

A distal end portion (which will be described later) 
of a mounting piece 37 of the terminal portion 36 is 
accommodated in each of the terminal fitting portions 
10 54 . 

The terminal fitting portions 54 are also formed 
in two positions in order to coincide with the number 
of leads 3 4 . 

In addition, a shielding plate 56 is formed between 
15 the respective terminal fittingporti.ons,54 for preventing 
a contact... of the., respective terminal portions .3 6. or the 
respective electric wires 38 connected to the terminal 
portions 36, respectively. 

The formation of the shielding plate 56 prevents 
20 the contact of the two terminal portions 36 and/or the 
electric wires 38 connected, respectively, to the terminal 
portions 36 with each other. 

In addition, in Fig. 3, two holding holes 80 which 
can be held by a jig are drilled in an intermediate portion 
25 (a horizontal portion) of the terminal portion 36. The 
jig that is used to press fit the terminal portion 36 
in the holder portion 40 are fitted in these holding holes 
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80. Further, since a resin passes through the holding 
holes 80 at the time of resin molding, the flowability 
of the resin can be improved. Since the resin is filled 
in the holding holes 80 to set therein at a resin-sealed 
5 portion 70, even if the electric wire 38 is pulled or 
deflected, the concentration of stress to a connecting 
portion of a bent portion 64 and a lead 34 can be relaxed 
by virtue of the biting of the sealing resin in the 
plurality of holding holes 80 so that the connecting 

10 strength can be maintained, thereby making it possible 
to improve the reliability of the sensor. 

Reference numeral 12 denotes a supporting member 
(a rod-like projection) provided to support the holder 
portion 40 in a floating fashion within. a cavity in the 

15 mold., (not. shown) . 

, ..In, Fig... 5A,. . a . rod-like projection 12 is. provided 

at an end of the holder portion 40 where an IC holding 
portion 50 is provided on an opposite side of the holder 
portion 40 to a side thereof where the IC holding portion 

20 50 is situated. This rod-like projection 12 is sealed 
with a resin (insert molded) in a state in which an end 
12a of the rod-like projection 12 is positioned outside 
a cavity in a mold while the other end 12b of the rod-like 
projection 12 is allowed to support the holder portion 

25 40 in a floating fashion within the cavity. The rod-like 
projection 12 which pro j ects outwardly of the resin-sealed 
portion 70 is cut to be removed with an air nipper or 
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the .like. 

This rod-like projection 12 is provided at a position 
on the holder portion 40 which is, for ex amp 1 e , an oppos i t e 
face of the holder portion 40 to a face thereof where 
the IC holding portion 50 is provided. The rod-like 
projection 12 has preferably a polygonal cross section, 
so that the rod-like projection 12 neither rotates nor 
floats in a state in which the rod-like projection 12 
is placed in the cavity in the mold with the electric 
wires 38 remaining connected to the holder portion 40. 
A projecting portion 13 having a wedge-like cross section 
is formed in. a collar-like fashion at the other end 12b 
of the rod-like projection 12 (in the vicinity of the 
end of the rod-like projection 12 which faces the holder 
portion 40) so as to prevent the penetration of water 
which is absorbed from an interface wi th the. r e.s in- seal ed 
portion 7 0.. 

In Fig. 5B, the IC holding portion 50 is formed at 
one end of the holder portion 40, and concaved grooves 
52 for holding the leads 34 from a Hall IC 32 are formed 
adjacent to the IC holding portion 50 in the holder portion 
40. Inserting holes (terminal f itt ing port ions ) 54 into 
which one ends of the terminal portions 36 are inserted 
are formed in a side wall of the holder portion 40 at 
the other end thereof below the concaved grooves 52, 
whereby lead terminal portions disposed in the concaved 
grooves 52 are assembled to the holder portion 40 in such 
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a manner as to be brought into abutment with the bent 
portions 64 of the terminal portions 36 which are press 
fitted in the inserting holes 54. 

In addition, in this embodiment, as shown in Fig. 
5C, the one end 12a of the rod-like projection 12 is formed 
so as to have a hexagonal cross section. 

Next, the connection of the terminal portions with 
the Hall IC and the connection of the terminal portions 
with the cords will be described. 

Here, as shown in Figs. 6, 7 and 8, the terminal 
36 is a metallic member (a so-called terminal) for 
connecting an electronic component with an electric wire 
in which a conductor portion thereof is constituted by 
a plurality of thin metallic wires. 

The terminal 36 shown in this embodiment is formed 
by bending a metallic piece which is . .an.,., elongated 
plate-like body at two positions. The terminal portion 
36 has a welding portion 33 to which the signal wires 
60 of the electric wire 38 are welded and a holding piece 

39 which is formed by bending one end of the welding portion 
33 in a direction normal to the welding portion 33. In 
addition, as has been described above, the other end of 
theweldingportion33 is bent toward the Hall ICto thereby 
form a mounting piece 37 for mounting in the holder portion 

40 . 

The welding portion 33 is formed into a flat 
configuration and the signal wires (conducting portion) 
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60 are connected to the welding portion 33 along a 
longitudinal direction thereof by welding. In addition, 
the holding piece 39 is formed at around a position where 
a distal end 60a of the conducting portion 60 reaches 
when it is welded to the weld portion 33. 

The distal end 60a of the conducting portion 60 that 
is to be welded is accommodated in the holding piece 39, 
and formed in the holding piece 39 is a notched portion 
62 which is a holding portion for holding the conducting 
portion 60 in a bundled fashion so that the conducting 
portion does not get discrete. 

The notched portion 62 is formed into a shape which 
is notched from a distal end 39a of the holding piece 
39 toward the weld portion 33 in such a manner that an 
opening end . of the notched portion constitutes a 
large-diameter, port ion 62a and a weld- por tion. 33_ end o f 
the notched port ion const itutes a small-diameter portion 
62b whose diameter is smaller. It is preferable to form 
the small-diameter portion 62b such that the diameter 
of the small-diameter portion 62b becomes slightly smaller 
than the diameter of the conducting portion 60 which is 
to be held by the small-diameter portion 62b since such 
a construction can ensure the holding of the conducting 
portion 60. 

Thus, since the notched portion 62 is formed in such 
a manner that the diameter thereof is reduced in a gradual 
or stepped fashion from the large-diameter portion 62a 
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toward the small-diameter portion 62b, when attempting 
to accommodate the conducting portion 60 in the notched 
portion 62, the accommodation of the conducting portion 
60 in the notched portion 62 can be facilitated. Moreover, 
5 once the conducting portion 60 is accommodated in the 
not ched port ion 62, the conduct ing port ion 60 can securely 
be kept bundled in the notched portion 62, eliminating 
thereby a risk that the conducting portion 60 gets 
discrete . 

10 In addition, a distal end portion of the notched 

portion 62 (a distal end of the sma 1 1 -di ame t e r portion 
62b) is provided so as to be positioned on the same plane, 
as a weld surface of the weld portion 33 where welding 
.. Is implemented or to be positioned apart from the weld 
15 surface toward the. distal end of the holding piece 39. .. 
. Namely.,, .the. notched portion 62 is formed in. the. holding 
piece 39 only but is not formed in such a manner as to 
extend from the holding piece 39 to the weld portion 33. 



20 60a of the conducting portion 60 that is to be welded 
is accommodated in the notched portion 62 there is caused 
no risk that the distal end of the conducting portion 
to be welded is caused to be oriented toward the inside 



25 conducting portion 60 can easily be accommodated in the 
not ched port ion 62 that is so constructed, the individual 
thin metallic wires are reluctant to get discrete. 



According to the construction, when the distal end 



of the weld portion 33. 



Consequently, since the 
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Next, based upon Figs. 9 and 10, a method will be 
described for welding an electric wire in which a 
conducting portion thereof is constituted by a plurality 
of thin metal lie wires to the terminal that is constructed 
5 asdescribedabove. 

Firstly, the distal end 60a of the conducting portion 
60 is accommodated in the notched portion 62. A portion 
of the conducting portion 60 of an electric wire 38 is 
brought into abutment with the weld portion 33 of the 
10 terminal 36. 

Next, two electrodes 90, 90 are disposed to confront 
each other with the weld portion 33 of the terminal 36 
being held therebetween. 

Confronting surfaces of the two electrodes 90, 90 
15 are both flat.. In other words,, since electrodes whose 
. sur faces , adapted to be brought into, abutment with the 
conducting portion 60 are formed flat. can be used, the 
electrodes 90 can be pressed against the conducting 
portion 60 without paying any attention to a positional 
20 relationship between the conducting portion 60 and the 
electrodes 90 at the time of welding. 

Then, the two electrodes 90, 90 are moved to approach 
each other. When the respective electrodes 90, 90 come 
into abutment with the conducting portion 60 and the weld 
25 portion 33 the both electrodes 90, 90 are then pressed 
such that pressures are applied thereto gradually. 

Next, when a pressure between the electrodes 90 
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reaches or exceeds a pressure set in advance an electric 
current is caused to flow between the electrodes 90. 

The conducting portion 60 and the weld portion 33 
of the terminal 36 are heated by allowing the electric 
current to flow between the electrodes 90, 90, whereby 
required welding is implemented. 

On the other hand, the bent portion 64 is formed 
on the mounting piece 37 of the terminal portion 36 for 
connection with the lead 34 of the Hall IC 32. The bent 
portion 64 is formed at a certain position along the length 
of the mounting piece 37 in such a manner as to project 
toward the lead 34 of the Hall IC 32 so as to be. brought 
into abutment therewith when the terminal portion 36 is 
fitted into the terminal fitting portion 54. 

In other words, when the terminal, port ion 36 is fitted 
in . the terminal fitting portion .54. .and the Hall .IC 32 
is fitted in the detection element fitting portion 48 
the lead 34 of the Hall IC 32 comes into abutment with 
the bent portion 64. 

Then, after the Hall IC 32 and the terminal portion 
36 are fitted in the detection element fitting portion 
48 and the terminal fitting portion 54, respectively, 
the lead 34 of the Hall IC 32 and the bent portion 64 
on the terminal portion 36 are welded together for 
connection. 

In addition, the terminal portion 36 and the lead 
34 of the Hall IC 32 may be provided so that they are 
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disposed at very close positions rather than being brought 
into abutment with each other when the terminal portion 
36 is fitted in the terminal fitting portion 54 and the 
Hall IC 32 is fitted in the detection element fitting 
5 portion 48. 

Thus, even if the lead 34 and the bent portion 64 
on the terminal portion 36 are not in a perfect abutment 
with each other when they are assembled into the holder 
portion 40, welding can easily be performed which is 
10 required to connect the lead 34 and the terminal portion 
36 together, and stress is made difficult to be applied 
to the connecting portion between the lead 34 and the 
terminal portion 36, whereby a strong connection can be 
provided. 

15 Next, in resin sealing (insert molding) the wheel 

speed sensor 30, the holder portion 40 is positioned 
within the cavity in the mold (a stationary mold half) 
and is accommodated therein by fitting the rod-like 
projection 12 in a recessed portion (not shown) formed 

20 in the mold outside the cavity. To be specific, the Hall 
IC 32 and the terminal portions 36 are assembled to the 
holder portion 40 in advance in such a manner that the 
Hall IC 32 and the terminal portions 36 are electrically 
connected to each other, and the holder portion 40 with 

25 the Hall IC 32 and the terminal portions 36 is then placed 
in the cavity in the mold (the stationary mold half) with 
the electric wires 38 being connected to the terminal 



f ) 



31 



o 



portions 36. Since the rod-like projection 12 having the 
hexagonal cross section is fitted in the chamfered 
recessed portion (not shown) formed in the mold outside 
the cavity, the holder portion 40 neither rotates nor 
5 floats within the cavity by virtue of the deflection of 
the cords 38, and therefore, the holder portion 40 is 
supported in a floating fashion at a central portion of 
the cavity. 

Next, a sealing resin is injected into the cavity 

10 for insert mo ldingwiththe ho lderportion 40being clamped 
by the mold (a movable mold half and the stationary mold 
half) and supported in the floating fashion within the 
cavity. As this occurs, even if a resin pressure is 
applied to the holder portion 40 which is being supported 

15 in the floating fashion within the cavity, since the holder 
.portion .40 is clamped such that the holder, portion... 40 
is prevented from rotating and deviating in position by 
the rod-likeprojection 12 outside the cavity, the sealing 
resin is allowed to flow as far as the periphery of the 

20 holder portion 40 to seal the same, whereby the sealing 
resin is allowed to flow around the whole periphery of 
the holder portion 40 uniformly so that not only the 
deformation of the electronic component such as the Hall 
IC 32 is prevented but also the exposure of the holder 

25 portion 40 is prevented to thereby prevent the penetration 
of water or the like from an exposed portion which would 
otherwise be generated, thereby making it possible to 
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improve the molding quality of the wheel speed sensor. 

Next, after the sealing with the resin has been 
completed, a molded product so formed is then taken out 
of the mold, and a part of the rod-like projection 12 
r> projecting outwardly of the resin-sealed portion 70 is 
then cut with an air nipper. The periphery of the cut 
portion of the rod-like projection 12 is formed into a 
concave surface 70a, so that a cut piece remaining on 
the cut surface does not project from the peripheral 

10 surface of the resin-molded portion 70. A metallic 
bottomed cyl inder- like cap portion 42 is fitted over the 
periphery of the resin-sealed portion 70 to protect the 
sensor. Note that the cap 42 may be omitted. 

In the embodiment described above, it is desirable 

15 that the rod-like projection 12 which is provided on the 
holder port ion 4 0. in such a manner as to project therefrom 
is provided at a position where the holder portion 40 
can be handled to be supported in a generally well balanced 
fashion with the Hall IC 32, the terminal portions 36 

20 and the cords 38 all being connected to the holder portion 
40. In addition, it goes without saying that various 
modifications may be made to thre invention without 
departing the spirit and scope of the invention. For 
example, the cross section of the rod-like projection 

25 12 is not limited to the hexagonal cross section but may 
take cross sections of other shapes. 

Thus, while the invention has been described 



o n . 

variously by providing the preferred embodiment, the 
invention is not limited to the embodiment and may, of 
course, be modified in variously without departing from 
the spirit and scope of the invention. 
5 For example, while the Hall IC is used as an example 

of a detection element in this embodiment, a detection 
element for detecting the rotation of the axle does not 
have to be limited to the Hall IC. 

In addition, the notched portion 62 formed in the 

10 holding piece has been described in the embodiment as 
an example of the holding portion 40 for holding the 
conducting portion 60. 

However, the holding portion may be formed into any 
confi.gur at ion . provided that it can hold the conducting 

15 portion in such a manner that the conduct ing port ion. does 
not. get. discrete, to the individual thin met al.lic .wires . 
For example, a hole may be the holding portion which is 
formed in the holding piece for allowing the conducting 
portion to pass therethrough. 

20 According to the wheel speed sensor of the invention, 

since the holder portion is constituted by the detection 
element fit-in portion in which the detection element 
is fitted and the terminal fit-in portions in which the 
terminal portions are fitted and the detection element 

25 fit-in portion and the terminal portion fit-in portions 
are disposed such that the leads of the detection element 
are brought into abutment with or proximity to the 
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predetermined locations of the terminal portions, the 
assemblage of the respective component parts to the holder 
portion prior to sealing with the resin can be improved 
to thereby improve the production efficiency. In 
5 addition, since the leads can be connected to the 
predetermined locations of the terminal portions using 
a connecting means such as welding or soldering after 
the detection element and the terminal portions have been 
fitted in the holder portion, when compared with the 

10 conventional wheel speed sensor in which the leads of 
the detection element and the terminal portions are 
connected to each other before they are accommodated in 
the accommodating portion, stress is made difficult to 
be applied to the leads of the detection element and the 

15 terminal portions, thereby improving th.e .reliability, in 
connection .between' the leads of the ...detection ...element 
and the terminal portions. 

In addition, in the event that the leads. of the 
detection element and the predetermined locations of the 

20 terminal portions are connected by welding, the connection 
between the leads of the detection element and the terminal 
portions is made stronger. 

According to the construction of the wheel speed 
sensor and the method for producing the same, since the 

25 rod-like projection is provided on the holder portion 
in such a manner as to project therefrom, the holder portion 
is held in the floating fashion within the cavity and 
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is then resin molded therein by positioning and holding 
the rod-like projection outside the cavity, and the 
rod-likeprojection whichprojects outwardly of the cavity 
is removed after resin molding, there is no risk that 
the holder portion rotates or deviates within the cavity 
by virtue of the deflection of the cords, whereby the 
holder portion can be positioned and supported in the 
floating fashion at the central portion of the cavity. 
Thus, since the holder portion to which the cords are 
connected is easy to be positioned and set in the mold, 
the productivity can be increased. Moreover, not only 
the deformation of the electronic component held on the 
holder portion but also the exposure of the holder portion 
can be prevented by allowing the sealing resin, to flow 
around the whole periphery of the holder portion uniformly, 
whereby .the penetration of water from. an .exposed portion 
that would otherwise be generated can be prevented, 
thereby making it possible to improve the molding quality 
of the wheel speed sensor. In addition, since the part 
of the. rod-like projection which projects outwardly of 
the resin-sealed portion is removed, there is no risk 
that the resin-sealed portion is enlarged excessively. 

In addition, according to the construction of the 
wheel speed sensor, since the rod-like projection has 
the hexagonal cross section, even if the holder portion 
is small in size, there is no risk that the holder portion 
rotates within the cavity by virtue of the resin pressure, 
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and therefore the positioning of the holder portion within 
the cavity can be ensured. 

Furthermore, according to the construction of the 
wheel speed sensor, since the rod-like projection having 
the hexagonal cross section is provided only at one 
position on the holder portion in such a manner as to 
project therefrom so as to support the holder portion 
within the cavity, in the event that the hexagonal cross 
section is given to the rod-like projection, even with 
the single rod-like projection, the prevention of rotation 
of the holder portion within the mold can be attained 
sufficiently, thereby making it possible to make the mold 
and the wheel speed sensor itself smaller in size. 

According to the terminal of the invention, since 
the holding portion is formed for holding the conducting 
portion in a bundled fashion, the conducting port ion can 
be welded to the terminal without getting discrete to 
the individual thin metallic wires. 

In addition, in the event that the holding portion 
is formed as the notch which can hold therein the conducting 
portion, the conducting portion that is to be welded can 
be held extremely easily. 

Furthermore, since the terminal is generally formed 
into the flat plate-like shape and has the weld portion 
which is the portion to which the conducting portion is 
welded and the holding piece formed by bending the weld 
portion at the position where the distal end of the 
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conducting portion is located when the conducting portion 
is welded to the weld portion and the holding portion 
is formed in the holding piece, the distal end of the 
conducting portion is also allowed to approach the holding 
portion automatically when attempting to approach the 
conducting portion to the weld portion at the time of 
welding, whereby the holding of the conducting portion 
can be facilitated further. 

According to the welding method of the invention, 
since. the conducting portion is welded to the terminal 
after the conducting portion has been held by the holding 
portion, the conducting portion can be welded without 
getting discrete. 
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